Background: A single self-rated health (SRH) question is associated with health outcomes, but agreement between SRH and physician-rated patient health (PRPH) has been poorly studied. We studied patient and physician reasoning for health ratings and the role played by patient lifestyle and objective health measures in the congruence between SRH and PRPH.
smoking and binge drinking. [5] [6] [7] [8] [9] [10] [11] [12] [13] In a 2009 review of SRH, Jylha 8 proposes a conceptual model of SRH that incorporates the state of the human body and the mind, lying at the crossroads of culture and biology. However, relatively little research has examined the relationship of SRH with more clinical indicators of health, including physician ratings of patient health (PRPHs). 14 -17 As early as 1958, researchers concluded that "self-ratings of health measure something different from physician's ratings." 18 Yet, only a handful of studies have examined congruence between SRH and PRPH, and the collection of data through structured research encounters with an unfamiliar physician limits the potential for understanding the more stable and holistic effects of the relationship between primary care patients and their own physicians. Desalvo and Muntner, 14 for example, compared PRPHs with participants' SRH following a single examination by a research clinician as part of the National Health and Nutrition Examination Survey and found a 54% agreement when ratings were grouped (excellent/very good vs good vs fair/ poor). General practitioners in Denmark had a 68% agreement with patients after a structured health discussion (poor vs moderate vs good vs very good health). 15 And Mellner and Lundberg 17 asked physicians to rate a sample of middle-aged women after they performed a structured general health checkup as part of a larger study; the overall agreement between the women's SRH and the PRPH was 22%. The limited congruence between SRH and PRPH observed in these relatively impersonal and structured patient-physician interactions suggests a misalignment of health frames and raises the question of whether these findings hold for established physician-patient relationships. Calls to incorporate SRH clinically as a potentially "useful and convenient tool" and as a primary care "vital sign" 7, 8, 14, 19 suggest the need to better understand the cognitive bases shaping patterns of SRH/PRPH congruence in clinical practice. To this end, we sought to better understand the congruence of SRH and PRPH among a cohort of family medicine patients in the Cincinnati Area Research and Improvement Group practice-based research network. To assess the alignment of health frames, we also examined respondents' reasons for ratings and beliefs about how health could be improved.
Methods

Design and Setting
As part of a larger study exploring SRH in our community, we surveyed patients and their physicians and reviewed and abstracted medical records at 4 offices in the Cincinnati Area Research and Improvement Group practice-based research network. The 4 family medicine offices were a convenience sample chosen to provide varied geography and payer mix. There were 2 suburban and 2 urban offices; 2 offices had Ͼ20% Medicaid/uninsured patients. Of the 4 offices, 2 were affiliated with an academic health center and 2 were from a regional nonprofit health system (1 of these was a family medicine residency). All offices used an electronic health record. Data were collected from June 1 through September 30, 2013. This study was approved by the University of Cincinnati and the Christ Hospital institutional review boards.
Participants
Adult patients waiting for a visit with their family physician were approached by research assistants and assessed for inclusion criteria: at least 2 prior visits to the office (not necessarily to today's scheduled physician), age Ն18 years, English speaking, and able to answer questions independently, either verbally or in writing. Each office was visited for multiple half days, both mornings and afternoons. If patients qualified, they were asked to complete a 2-page survey, which took 5 to 10 minutes to complete.
Data Collection
Patient Survey
The patient survey was created using a subset of questions from the 2013 Greater Cincinnati Community Health Status Survey (survey development details are available from https://www.interactforhealth.org/ greater-cincinnati-community-health-status-survey); these questions were chosen to assess demographic and patient factors likely to be associated with SRH and of interest regarding policy within the greater Cincinnati community. We pilot tested the survey for readability and comprehension using several patients at nonparticipating practices and revised it minimally before use. The survey began with the SRH question, "In general, how would you rate your health?" Responses included excellent, very good, good, fair, and poor. We then asked, "What would you say is the single most important reason you decided to rate your overall health the way you did?" and "What would you say is the single most important thing that you would need to change for you to improve your health?" Following these questions, a number of patient characteristics and health related behaviors were queried (Table 1) .
Physician Survey
At the end of each half-day of data collection, physicians were asked, for each patient who completed a survey, "In general, how would you rate your patient's health?" The then were asked the same 2 open-ended questions (about the patient) as in the patient survey.
Medical Record Review and Abstraction
To assess any potential role of objective indicators of health in SRH/PRPH congruence, we reviewed charts for the total number of previous visits and any previous visits with today's physician, as well as body mass index (BMI) and insurance (Table 1 ). In addition, all chronic problems and current medications were documented. The reviews and abstractions were performed by a clinical research nurse (MBVM), a pharmacist (PS), and a physician (NCE). Approximately 25% of the charts were reviewed by 2 people to ensure consistency. After reviewing the literature for morbidity indices appropriate for outpatient primary care, 20 -25 we chose the following variables, which have been validated in outpatient settings and could be calculated from the available medical record abstraction data.
Health-Related Quality of Life Comorbidity
Index. The Health-Related Quality of Life Comorbidity Index (HRQL-CI) 24 was derived from the medical condition components of the Medical Expenditure Panel Survey and the 12-item Short Form health survey. We determined the total HRQL-CI scores for our patients by assigning appropriate weights to documented chronic problems.
Rx-Risk-V. The Rx-Risk-V 23 is a pharmacy-based measure of comorbidity derived from pharmacy refill data from a large Veterans Affairs system that adapted and updated the original Rx-Risk for an outpatient population. We determined the RxRisk-V score for our patients by assigning appropriate values to each medication.
Analysis
Quantitative Survey Data
Bivariate analyses explored the relationships between all the collected variables with the congruence of SRH with PRPH. Multivariable models of the difference between SRH and PRPH began with all individual factors listed in Table 1 , then underwent backward selection of the weakest predictor until all remaining predictors, adjusted for the other remaining predictors, had P values Ͻ.05. In identifying the remaining predictors, we found that the 2 measures of comorbidity (Rx-Risk-V and the HRQL-CI) were highly correlated, with a Pearson correlation of 0.64. Because of this, we elected to use just 1 comorbidity measure in the model, and chose the HRQL-CI because we thought the concept of disease burden was more clearly captured by this measure. Agreement between individual SRH and PRPH was assessed using simple and weighted values across all pairs of ratings, without using nesting factors. Because most physicians rated more than 1 patient, all reported P values, including those for individual predictors, were derived from mixed models in which physician was a random factor, with an assumed variance component covariance structure. All analyses were conducted using SPSS statistical software (linear mixed models), and the study ␣ was a 2-tailed P ϭ .05, unadjusted for multiple tests.
Short-Answer Qualitative Coding
The short answers given by patients and physicians concerning the "single most important reason" for rating as they did and "single most important thing to change for improvement" were placed into an Excel database. Two analysts (NCE, RI) read the responses and coded each reason and improvement into a taxonomy that was developed from the data themselves. 26 As new categories occurred, they were added to the taxonomy.
The taxonomy had 3 levels: level 1 comprised 4 main categories, and the second level had specific areas within each category. For example:
• Level 1. Medical concerns y Level 2. Number of illnesses, severity, pain, medications, physician visits, mental health
• Level 1. Life and lifestyle y Level 2. Weight, diet, exercise, age, fatigue, stress, smoking, sleep, social support
• Level 1. Overall health and appearance y Level 2. Appearance, general health, "how I feel," other general comments on health
• Level 1. Miscellaneous y Level 2. Nothing, doing everything I can, "do not know," health care system changes (eg, get insurance), life status changes (eg, get a divorce)
The third level was different for reasons or for improvements. For example, under severity of illness, there were options for "mild," "moderate," and "severe" illness for reasons and "get better control of disease" for improvements needed.
After the short answers had been coded once, they were coded a second time by both analysts using the final taxonomy. Through ongoing discussions, agreement was reached on all the coding decisions. We report here our findings at the second level of the taxonomy.
Results
We approached 661 patients; 150 refused and 511 completed the surveys. Five surveys were incomplete, leaving 506 valid surveys. The largest number of patients were from 2 suburban, university-affiliated practices (229 and 82 patients, respectively), with 155 coming from the nonprofit urban practice and 42 from the urban residency practice. These patients were seen by 32 physicians (including 12 senior family medicine residents). The number of patient participants per physician ranged from 1 to 64, with a mean of 16; 78% of physicians rated Ͼ3 patients. Physician and patient demographics can be found in Table 2 . Table 3 shows the congruence of SRH with PRPH. Among the ratings, 38% matched exactly, whereas 48% of the matches were off by 1 level (eg, excellent PRPH vs very good SRH); 13.6% of the matches were off by 2 levels and 0.6% were off by 3 levels. When there was not an exact match, physicians were about as likely to rate higher (32.8%) as they were to rate lower (29.8%) than the patient. Assigning a score of 1 to 5 for the responses "poor" (1) to "excellent" (5) gave a mean rating of 2.9 for both the SRH and PRPH. However, across all 506 pairs of SRH and PRPH, the simple value based on exact agreement in the ratings was 0.16 (95% confidence interval: 0.10 -0.21), whereas the weighted based on the difference between the 2 ratings was 0.32 (0.27-0.38), suggesting limited agreement.
Health Ratings
Only 4 of the initial factors (Table 1 ) remained in our multivariable model predicting the difference between SRH and PRPH: higher patient BMI (P ϭ .01), the patient having seen the physician previously (P ϭ .04), older age (P Ͻ .001), and a higher HRQL-CI score (P ϭ .001) were associated with a lower SRH relative to the PRPH.
Reasons and Improvements
Although patients and physicians were asked to give the most important reason or improvement, many participants gave multiple answers. We report the 10 most common responses for reasons and improvements in Table 4 .
Reasons for Rating
For patient ratings, "number of illnesses" was the most common reason given by those who rated their health good, fair, and poor. Examples include, "I've been through a lot of illnesses since I was 19," and "I have several chronic conditions." "General health" was the most common reason category for those rating their health excellent or very good. This included answers such as, "Because for the most part I am healthy." Physicians most frequently cited "number and severity of illnesses" for those patients whose health they rated very good, good, fair, and poor. Examples of these responses from physicians include, "has new thrombosis, uncontrolled hypertension" or, for severity, "moderately severe lung disease." However, for those whose health physicians rated excellent, the top reason was "presence of no illness."
Congruence Between Patient and Physician
Reasons. While the general categories of reasons were similar for patients and physicians, there was poor congruence for individual physician-patient dyads. Only 25.7% of the patient and physician reasons were matches, either exact (eg, patient and physicians both said "overweight") or with at least 1 reason matching (eg, patient said "do not exercise enough" and physician said "does not exercise, has diabetes"). In 74.3% of dyads there were no matches at all. If the dyad matched on their SRH and PRPH, there was a nonsignificant trend toward congruence for cited reasons (29.1% matched reasons with exact SRH/PRPH; 25.6% matched reasons with SRH/PRPH different by 1 level; 15.9% matched reasons with SRH/PRPH different by 2 or 3 levels [P ϭ .094]). The only factors associated with better reason congruence between patients and physicians were when patients reported they "do not drink excessively" (P ϭ .04) and "exercise less often" (P ϭ .04), and when their HRQL-CI was high (more chronic diseases) (P ϭ .02). Table 4 shows that "lifestyle changes"-more exercise, better food choices, and losing weightwere the top 3 improvements listed by patients. While these were mentioned most frequently by those who rated their health excellent, very good, good, or fair, those with poor SRH most commonly listed getting "medical treatments." Physicians also frequently mentioned weight loss and exercise as the improvements needed for better patient health. Exercise was cited most for those patients whose health physicians rated excellent or very good, and weight loss for those patients they rated good or fair. Getting needed treatments was also the most frequent improvement for those whose health physicians rated poor.
Improvements Needed for Better Health Ratings
Congruence Between Patient and Physician
Improvements. Again, while the improvement categories were similar for patients and physicians, individual dyads had poor congruence. Only 24.1% of the patient-physician dyads matched improvements. There were no significant differences in congruence based on how well the physician and patient matched on their health ratings, nor on whether the physician and patient matched on their reasons for ratings. Of all the factors assessed, only having a high BMI was significantly associated with a match between physician-patient dyad improvements (P ϭ .008).
Discussion
While a handful of studies in the past 20 years have examined the relationship between physician and patient ratings of health, our study advances this understanding by examining this relationship in naturalistic family medicine clinical settings and by exploring respondents' frames of reference by comparing patients' and physicians' reported reasons for their ratings and associated trajectories for improvement. Our study is also the first to assess the impact of objective, ambulatory care-appropriate measures of health on of SRH/PRPH congruence. Measuring "objective" health in family medicine is evolving. Previous research on the relationship of SRH to "objective" measures has used the Charlson Comorbidity Index, 16 disease counts and types, 27 self-reported diseases, 28 -30 and structured physical examinations and interviews. 31 A recent review of measures of morbidity burden in family medicine concluded that evidence about the reliability of most existing measures in a primary care setting is limited, as most were developed from hospitalized and specialist secondary care settings. 22 For this reason, we selected 2 newer measures, the HRQL-CI and the Rx-Risk-V, which were developed in community and outpatient populations and were validated for measuring quality of life and mortality. 23, 24 We found that these 2 measures were highly correlated with each other, indicating that they both measure morbidity burden.
When SRH/PRPH congruence was modeled around objective measures, higher patient BMI, older age, and a higher HRQL-CI score (more medical problems) were associated with SHR being lower than PRPH. This finding is consistent with a recent study by DeSalvo and Munter 14 in which patients with lower SRH, compared with PRPH, had significantly higher BMIs and poorer laboratory findings; however, age was not consistently associated. These types of findings may be partially explained by patients, like those in our study, who focus primarily on medical problems when they rated their health fair or poor. DeSalvo and Munter also found an increased mortality for those with lower SRH compared with PRPH, whereas Hong et al 16 found better health outcomes for those patients who rated themselves higher than objective measures would suggest. The conceptual model of SRH put forward Jylha 8 posits that individuals rate themselves via social and biological pathways mediating information into consciousness, and thus decision making. Further research could help clarify whether there are ways to create protective health effects by intervening in the individual health rating process. (2) 17 (3) 9 (2) 3 (0.6) 0 (0) 39 (8) Very good 34 (7) 46 (9) 31 (6) 14 (3) 0 (0) 125 (25) Good 18 (4) 52 (10) 78 (15) 53 (10) 12 (2) 213 (42) Fair 0 (0) 12 (2) 36 (7) 48 (9) 12 (2) 108 (21) Poor 0 (0) 0 (0) 4 (0.8) 9 (2) 8 (2) 21 (4) Total 62 (12) 127 (25) 158 (31) 127 (25) 32 (6) 506 (100) Percentages are of the total number of physician-rated patient health/patient self-rated health dyads (n ϭ 506).
Understanding the correlates and determinants of patient SRH has been the focus of many studies and models, but few studies have probed the cognitive bases or frames of responses (ie, have asked people why they rated as they did), and none have asked both patients and their physicians why they rated as they did. 5, 6, 8, 11, 17 We found that many of the same reasons were given by both patient and physician groups. However, there was little congruence when individual patient-physician dyads were studied, with just over one quarter of the pairs matching on reasons. Even those dyads with matched SRH/PRPH ratings were not statistically more likely to match reasons. All this corroborates the idea that patients and doctors use different evaluative frames when rating health. A closer look at the reasons given by patients and physicians helps explain that discordance. We found that physicians tended to focus on disease in their reasoning for all patients, whereas those patients with excellent and very good SRH focused on feeling well. In medicine, wellness is often considered the absence or prevention of disease, but other concepts within wellness, such as happiness and contentment, may be equally or more important to patients. While a growing body of research studies happiness and wellness, 32, 33 and limited research has found a correlation between SRH and happiness, 34 future research is needed to better understand patients' beliefs about wellness related to health ratings.
Primary care physicians spend a significant portion of their time assisting patients with behavior This study has several limitations. Participants were from only 4 family medicine practices, which included some senior residents, in 1 geographic region; those in other regions or other primary care specialties may respond differently. Non-English speakers were excluded for convenience, and they, too, may give different responses. As an initial study looking at congruence between patients and physicians, however, its findings have relevance and set the stage for future research in other populations and locations. In addition, we kept the patient survey short so it could be completed while waiting for an appointment, and not all potential factors for health rating were included; however, many factors known to be important from the literature were included.
Conclusions
Previous research has shown that SRH is associated with future mortality, morbidity, and health care costs. [1] [2] [3] This study adds to our understanding of patients' and physicians' reasons for how they rate patient health and their beliefs about improving patient health ratings. We believe this is the first study to explore the congruence of SRH and PRPH based on the patients' and physicians' routine interactions. Exploration of individual physician-patient dyads provides evidence that physicians cannot assume they know how patients perceive their own health, nor what is most important to patients to improve their health. Open and ongoing communication between physicians and patients, as recommended in motivational interviewing, remains key to patient-centered primary care. 
